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(57) ABSTRACT 

In a damper device of a lock-up clutch-equipped torque 
converter Which has at least tWo rotating members that have 
a common rotation axis and are rotatable relatively to each 
other via an elastic member, an axial-direction support 
portion that supports the at least tWo rotating members in the 
direction of the rotation axis With respect to each other, and 
a radial-direction support portion that supports the rotating 
members in a radial direction With respect to each other are 
disposed on circumferences that are substantially equidistant 
from the rotation axis. 

28 Claims, 9 Drawing Sheets 
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DAMPER DEVICE AND LOCK-UP CLUTCH 
DEVICE 

INCORPORATION BY REFERENCE 

The disclosure of Japanese Patent Application No. 2003 
061633 ?led on Mar. 7, 2003 including the speci?cation, 
drawings and abstract is incorporated herein by reference in 
its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a damper device. More particu 
larly, the invention relates to a damper device of a lock-up 
clutch for use in a torque converter of a motor vehicle or the 

like, and to a lock-up clutch device that incorporates the 
damper device. 

2. Description of the Related Art 

Automatic transmissions are equipped With a torque con 
verter, and are designed so that the rotation of an engine 
output to the crankshaft is transferred to the input shaft of a 
speed change device via the torque converter. Generally, the 
torque converter is made up of a pump impeller, a turbine 
runner, a stator, etc., and is equipped With a lock-up clutch 
device and a damper device. 

Furthermore, the damper device of the lock-up clutch 
serves to absorb great impacts caused by sharp changes in 
torque at the time of lock-up engagement, and also absorbs 
vibrations caused by ?uctuations in the torque of the engine 
While the vehicle is running during the locked-up clutch 
state. 

For example, Japanese Patent Application Laid-Open 
Publication No. HEI 11-141617 proposes a damper device 
Which is disposed betWeen a clutch plate for engaging and 
disengaging a lock-up clutch device and an output member 
and Which includes a spring disposed betWeen a drive plate 
?xed to the clutch plate and tWo driven plates ?xed to the 
output member. 

Furthermore, Japanese Patent Application Laid-Open 
Publication No. HEI 10-47453 proposes a damper device in 
Which strength members are reduced in siZe to reduce 
Weight and reduce the siZe in the direction of an axis. 

In the damper device disclosed in Japanese Patent Appli 
cation Laid-Open Publication No. HEI 11-141617, the drive 
plate and the driven plates need to be rotatable relatively to 
each other. Therefore, it is conceivable that the drive plate 
and the driven plates rotatable relatively to each other are 
de?ned in position in radial directions by utiliZing a portion 
of engagement betWeen a groove formed in an outer periph 
eral edge of the drive plate and an engaging piece provided 
at an outer peripheral side of the clutch plate, and that the 
positioning of the drive plate and the driven plates, rotatable 
relatively to each other, in the direction of the axis is 
accomplished by utiliZing a portion Where the drive plate is 
sandWiched betWeen the tWo driven plates via rivets. 

In that case, hoWever, the portion for positioning the drive 
plate and the driven plates in radial directions is located 
radially outWard of the portion for positioning the drive and 
driven plates in the direction of the axis. Therefore, the 
damper device tends to have great dimensions in radial 
directions. 
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2 
SUMMARY OF THE INVENTION 

In vieW of the aforementioned problems of the conven 
tional art, it is an object of the invention to provide a damper 
device and a lock-up clutch device that are made smaller in 
radial directions. 

In order to achieve the aforementioned object, a damper 
device in accordance With a ?rst aspect of the invention has 
at least tWo rotating members that have a common rotation 
axis and are rotatable relatively to each other via an elastic 
member. In the damper device, an axial-direction support 
portion that supports the at least tWo rotating members in the 
direction of the rotation axis With respect to each other, and 
a radial-direction support portion that supports the rotating 
members in a radial direction With respect to each other are 
disposed on circumferences that are substantially equidistant 
from the rotation axis. 

In this damper device, since the axial-direction support 
portion that supports the at least tWo rotating members in the 
direction of the rotation axis With respect to each other and 
the radial-direction support portion that supports the rotating 
members in the radial direction With respect to each other are 
disposed on circumferences that are substantially equidistant 
from the rotation axis, a portion for positioning the at least 
tWo rotating members relatively to each other in the direc 
tion of the axis and a portion for positioning the rotating 
members relatively to each other in radial directions are 
positioned on circumferences that are substantially equidis 
tant from the rotation axis. Therefore, it becomes possible to 
reduce the damper device in siZe. 

In the ?rst aspect of the invention, the axial-direction 
support portion and the radial-direction support portion may 
be alternately disposed and may be disposed respectively at 
substantially equal intervals on the circumference that is 
located inWard of an outermost periphery of the rotating 
members. 

Since the axial-direction support portion and the radial 
direction support portion are disposed alternately and 
respectively at substantially equal intervals at a radially 
inWard side, the siZe of the damper device can be further 
reduced in radial directions. 
A damper device in accordance With a second aspect of 

the invention has at least tWo rotating members that have a 
common rotation axis and are rotatable relatively to each 
other via an elastic member. In the damper device, an 
axial-direction support portion that supports the at least tWo 
rotating members in the direction of the rotation axis With 
respect to each other, and a radial-direction support portion 
that supports the rotating members in a radial direction With 
respect to each other are deviated in position from each other 
in the direction of rotation about the rotation axis. 

According to the second aspect of the invention, since the 
axial-direction support portion that supports the at least tWo 
rotating members in the direction of the rotation axis With 
respect to each other and the radial-direction support portion 
that supports the rotating members in a radial direction With 
respect to each other are deviated in position from each other 
in the direction of rotation about the rotation axis, the 
axial-direction support portion and the radial-direction sup 
port portion are not aligned in radial directions With respect 
to the rotation axis. That is, a portion for positioning the tWo 
rotating members relatively to each other in the direction of 
the axis and a portion for positioning the rotating members 
relatively to each other in a radial direction are not aligned 
in radial directions With respect to the rotation axis. There 
fore, the siZe of the damper device can be reduced in radial 
directions. 
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In the ?rst and second aspects of the invention, the at least 
tWo rotating members may respectively have stopper por 
tions that contact each other at a predetermined relative 
angle, and the stoppers may be disposed on a circumference 
Whose distance from the rotation axis is substantially equal 
to the distances of the axial-direction support portion and the 
radial-direction support portion from the rotation axis. 

The stopper portions limit the deformation of the elastic 
member caused by turn or tWist torque to a certain amount 
even if the turn or tWist torque becomes excessively great. 
If the stopper function portion needed for protection of the 
elastic member is disposed on the aforementioned circum 
ference, it becomes possible to further reduce the siZe of the 
damper device in radial directions. 

Furthermore, the at least tWo rotating members may 
include a driving-side rotating member and a driven-side 
rotating member, and the driven-side rotating member may 
be formed by a plurality of members that guide the elastic 
member and sandWich the driving-side rotating member, and 
a ?xation portion that ?xes the plurality of members to one 
another may be disposed on a circumference Whose distance 
from the rotation axis is substantially equal to the distances 
of the axial-direction support portion and the radial-direction 
support portion from the rotation axis. 

If at least one of the rotating members is formed by a 
plurality of component members, it becomes necessary to 
provide a function of ?xing the component members to one 
another. Portions for ?xing the component members may 
also be disposed on the aforementioned circumference, so 
that the four positioning function portions required of the 
damper device Will be disposed on circumferences that are 
substantially equidistant from the common rotation axis. 
Therefore, accomplishment of a siZe reduction in radial 
directions is further facilitated. 

In this construction, each one of the plurality of members 
of the driven-side rotating member may have a ?rst tab and 
a second tab that is provided inWardly of an outermost 
periphery of the ?rst tab, and a portion Where the ?rst tab 
sandWichs the driving-side rotating member may include the 
axial-direction support portion, and the second tab may 
include the radial-direction support portion, the stopper 
portion and the ?xation portion. 

In the damper device in Which the second tab is provided 
as a positioning member inWardly of the radially outermost 
portion of the rotating members, it becomes possible to 
realiZe the radial supporting function, the stopper function 
and the function of ?xing a plurality of members to one 
another in an integrated and consolidated fashion via the 
second tab member. Therefore, the circumferential arrange 
ment of the four functions needed for the positioning is 
further facilitated, and further effective utiliZation of space 
becomes possible. 

In the above-described constructions, the axial-direction 
support portion and the radial-direction support portion may 
be deviated in position from each other in the direction of the 
rotation axis. 

Since the axial-direction support portion and the radial 
direction support portion are disposed With a positional 
deviation from each other in the direction of the rotation 
axis, portions that alloW positioning functions can be sub 
jected to a cutting process using a lathe, so that Workability 
Will improve and dimensional accuracy can be enhanced. 
Hence, the positioning accuracy can be further improved. 

Furthermore, the elastic member may include a ?rst 
spring, and a second spring that is disposed Within the ?rst 
spring and that has a shorter length and a smaller diameter 
than the ?rst spring, and the ?rst spring may have a ?rst 
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4 
contact surface that contacts one of the tWo rotating mem 
bers, and the second spring may have a second contact 
surface that contacts one of the tWo rotating members, and 
an angle formed by the ?rst contact surface and the second 
contact surface on a plane that is perpendicular to the 
rotation axis may be greater than a predetermined angle. 

In this damper device, the springs are uniformly com 
pressed by the contact surfaces that have appropriate angles. 
Therefore, it becomes possible to achieve reduced hyster 
esis, increased durability and stable operation of the springs. 
A lock-up clutch device in accordance With a third aspect 

of the invention includes the damper device of the ?rst or 
second aspect. According to the third aspect, it is possible to 
provide a lock-up clutch device that is reduced in siZe in 
radial directions. 

In the third aspect, the lock-up clutch device may further 
include a piston that is disposed concentrically With the 
damper device and is movable in the direction of the rotation 
axis, and the driving-side rotating member of the damper 
device may be provided With a support portion that has, on 
tWo surfaces thereof, friction members, and the friction 
members may be disposed betWeen the piston and a housing 
of the torque converter. 

According to the third aspect, the attachment of the 
friction plates to the driving-side rotating member of the 
damper device via a support member facilitates accomplish 
ment of the positioning of the friction plates in radial 
directions, so that the transferred torque can be stabiliZed. At 
least a friction surface of the friction members may be 
formed so as to undulate in a circumferential direction. 

Generally in lock-up clutches Wherein the friction surface 
of a disc performs the function of sealing so as to maintain 
the differential pressure across the piston during the lockup, 
such a friction surface of the disc becomes a factor that 
causes great dragging torque When the disc is pressed 
against the piston side or the housing member side due to the 
How of hydraulic oil passing during release of the lockup. 
HoWever, the provision of circumferentially extending 
undulations of the friction surfaces achieves uniform ?oWs 
of hydraulic oil on both sides of the disc, and therefore curbs 
the occurrence of dragging torque. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a partially cut-aWay plan vieW of a damper 
device of a lock-up clutch of a torque converter, and FIG. 1B 
is a sectional vieW taken along line IBiIB in FIG. 1A. 

FIG. 2 is a plan vieW illustrating the arrangement of a 
drive plate, and intermediate plate and an elastic member of 
the damper device. 

FIG. 3A is a plan vieW of a guide plate of the damper 
device, and FIG. 3B is a sectional vieW taken along line 
IIIBiIIIB in FIG. 3B. 

FIG. 4 is a sectional vieW of an upper half of the torque 
converter. 

FIGS. 5A and 5B shoW surfaces of contact of a damper 
spring With the intermediate plate and the drive plate in 
accordance With another embodiment. FIG. 5A illustrates a 
state Where the intermediate plate and the drive plate contact 
the ?rst the spring. FIG. 5B illustrates a state Where the drive 
plate has turned in a direction indicated by an arroW 60, and 
the intermediate plate and the drive plate contacts a second 
the spring. 

FIG. 6 is a schematic diagram illustrating protrusions and 
recesses of a support member provided for forming undu 
lations on a friction surface of the lock-up clutch device. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the invention Will be described 
hereinafter With reference to the accompanying drawings. 

FIGS. 1A, 1B, 2, 3A, 3B, 4, 5A, 5B and 6 illustrate 
embodiments of the damper device of a lock-up clutch of the 
invention. 

FIG. 1A is a partially cut-aWay plan vieW of a damper 
device of a lock-up clutch of a torque converter in accor 
dance With the invention, and FIG. 1B is a sectional vieW 
taken along line IBiIB in FIG. 1A. 

FIG. 2 is a plan vieW illustrating the arrangement of a 
drive plate 10, and an intermediate plate 70 and an elastic 
member of the damper device in accordance With the 
invention, from Which a ?rst guide plate 30 has been 
removed. 

FIG. 3A is a plan vieW of the ?rst guide plate 30 of the 
damper device in accordance With the invention, and FIG. 
3B is a sectional vieW taken along line IIIBiIIIB in FIG. 
3B. 

FIG. 4 is a sectional vieW of an upper half of a torque 
converter 100 equipped With a lock-up clutch in accordance 
With the invention. 

First, the torque converter to Which the damper device of 
the lock-up clutch in accordance With an embodiment of the 
invention is applied Will be described With reference to FIG. 
4. 

In the torque converter 100, rotation from the engine is 
transferred to a pump impeller 103 via a converter cover 
107, and the How of hydraulic oil caused by rotation of the 
pump impeller 103 rotates a turbine runner 111, and rotation 
of the turbine runner 111 is transferred to an input shaft 120 
of a speed change device. 

The lock-up clutch device has a piston 105 that can be 
moved in the directions of an axis and that can be engaged 
With and disengaged from the converter cover 107 via a 
friction plate 101. The piston 105 is moved in the direction 
of the axis via a controlled oil pressure so as to engage With 
or disengage from the converter cover 107, so that a prede 
termined state of connection betWeen the pump impeller 103 
(integrally connected to the converter cover 107) and a 
turbine runner 111 is achieved. That is, during a state Where 
the piston 105 is disengaged from the converter cover 107, 
the poWer input to the pump impeller 103 from the converter 
cover 107 is transferred to the turbine runner 111 via 
hydraulic oil present in the torque converter 100. Con 
versely, When the piston 105 engages With the converter 
cover 107 via the friction plate 101, the converter cover 107 
(the pump impeller 103) and the turbine runner 111 are 
connected via the lock-up clutch, so that rotation of the 
engine is directly transferred to the input shaft 120, Without 
involvement of hydraulic oil (the lock-up clutch is engaged 
to establish a locked-up state (lockup)). 
As mentioned above, the damper device 1 of the lock-up 

clutch device absorbs great impacts caused by sharp changes 
in torque at the time of lockup engagement, and also absorbs 
vibrations associated With ?uctuations in the torque of the 
engine While the vehicle is running during the locked-up 
state. 
The damper device 1 of the lock-up clutch of this embodi 

ment is disposed in the torque converter 100, and is designed 
so that a drive plate 10, that is, an annular driving-side 
rotating member to Which a drum member 113 provided 
With the friction plate 101 is connected, rotates together With 
the pump impeller 103 during the lockup. Furthermore, the 
drive plate 10, the elastic member 11 and the intermediate 
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6 
plate 70 are integrally sandWiched by ?rst and second guide 
plates 30, 50, that is, a plurality of members of the annular 
driven-side rotating member. A radially innermost portion of 
the ?rst guide plate 30 is ?xed to a turbine hub 109, that is, 
an output member, via rivets or the like, and is directly 
coupled to the input shaft 120 of the speed change device. 

Next, embodiments of major members of the damper 
device of the invention Will be described in detail. 
As shoWn in FIG. 2, the drive plate 10, that is, a driving 

member, is an annular member in Which an outer peripheral 
portion 12, that is, a radially outermost portion-adjacent 
region, is ?at, and the outer peripheral edge has a plurality 
of recesses 13 With Which dogs of the drum member 113 are 
engaged. The outer peripheral portion 12 further has opening 
portions 1211 that are provided substantially equidistantly (at 
approximately equal intervals) in the circumferential direc 
tion. The number of the opening portions 12a is, for 
example, three. Each one of the opening portions 12a houses 
an outer spring 15 that is a coil spring. The drive plate 10 
further has protruded portions 20 at sites that are radially 
inWard of the outer peripheral portion 12 and that corre 
spond to the opening portions 12a. The protruded portions 
20 are protruded toWard the center of rotation, and are 
rotationally symmetric. Each protruded portion 20 is formed 
by a base portion 17 and a trapeZoidal engagement lug 19. 
BetWeen the base portions 17 of the protruded portions 20, 
inner peripheral surfaces 41 are formed Which have such a 
diameter as to outWardly contact or circumscribe the outer 

edges of inner tabs (described beloW) of the ?rst guide plate 
30. TWo opposite side edges of the base portion 17 of each 
protruded portion 20 respectively form a stopper portion 1711 
that contacts a corresponding one of stopper portions (de 
scribed beloW) of the ?rst guide plate 30 at a predetermined 
clockWise tWist angle, and a stopper portion 17b that con 
tacts a corresponding one of the stopper portions (described 
beloW) of the ?rst guide plate 30 at a predetermined coun 
terclockWise tWist angle. TWo opposite side edges of each 
trapeZoidal engagement lug 19 respectively form a contact 
surface 1911 that presses a corresponding one of inner springs 
11 that are coil springs When the drive plate 10 is turned 
clockWise, and a contact surface 1911 that presses a corre 
sponding one of the inner springs 11 When the drive plate 10 
is turned counterclockWise. Furthermore, as indicated in 
FIG. 1B, in each protruded portion 20, the base portion 1 has 
a ?rst bent portion 10e and a second bent portion 10f that is 
located radially inWard of the ?rst bent portion 10e, and the 
trapeZoidal engagement lug 19 extends radially inWard from 
the second bent portion 10f Each trapezoidal engagement 
lug 19 is parallel to the outer peripheral portion 12 With 
respect to the directions of the axis. 

Referring back to FIG. 2, the intermediate plate 70 is a 
member Whose inner peripheral portion 72 is ?at and 
annular, and a fan-shaped engagement lug 74 extends radi 
ally outWard from the inner peripheral portion 72 at each of 
a plurality of sites, for example, three sites, located in the 
circumferential direction. TWo opposite side edges of each 
engagement lug 74 respectively form contact surfaces 74a, 
74b that face corresponding contact surfaces 19a, 19b of the 
adjacent trapezoidal engagement lugs 19 of the drive plate 
10 via the inner springs 11. 

In this embodiment, poWer is transferred from the drive 
plate 10 to the ?rst guide plate 30 via the intermediate plate 
70. HoWever, in another possible construction, the interme 
diate plate 70 is omitted, and poWer is transferred from the 
drive plate 10 to the ?rst guide plate 30 directly via springs. 
As indicated in FIGS. 1A and 1B, the ?rst guide plate 30 

serves together With the second guide plate 50 to sandWich 
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the drive plate 10 in Which the outer springs 15 are disposed 
Within the opening portion 12a, as Well as the intermediate 
plate 70 and the inner springs 11. Furthermore, as best 
illustrated in FIGS. 3A and 3B, the ?rst guide plate 30 is an 
annular output member having, near an inner peripheral 
portion thereof, a direct coupling portion 32 that is directly 
coupled to the input shaft 120 of the speed change device. 
Formed near the direct coupling portion 32 are raised inner 
guide portions 33 each of Which has an arc-shaped elongated 
hole in a top portion thereof so as to guide the inner springs 
11 by operating integrally With the second guide plate 50. 
Furthermore, near the outer peripheral portion of the ?rst 
guide plate 30, outer tabs 37, that is, ?rst tabs, are provided 
each of Which includes a raised outer guide portion 35 that 
has an arc-shaped elongated hole in a top portion thereof so 
as to guide the outer springs 15 by operating integrally With 
the second guide plate 50, and inner tabs 39, that is, second 
tabs, are provided radially inWard of the outer tabs 37. The 
inner tabs 39 serve as portions for ?xation or ?rm connection 
to the second guide plate 50. An outer edge 39s of each inner 
tab 39 alloWs the positioning in radial directions. Further 
more, tWo opposite side edges of each inner tab 39 respec 
tively form stopper portions 39a, 39b that contact corre 
sponding stopper portions 17a, 17b of the drive plate 10. 
TWo opposite end portions 33a, 33b of each inner guide 
portion 33 respectively form contact surfaces that contact 
corresponding inner springs 11. TWo opposite end portions 
35a, 35b of each outer guide portion 35 respectively form 
contact surfaces that contact corresponding outer springs 15 
at a predetermined tWist angle. Still further, as shoWn in FIG. 
1B, the ?rst guide plate 30 has bent portions 30e, 30f at 
substantially the same positions as the bent portions 10e, 10f 
of the drive plate 10 in a vieW in the direction of the axis. 
The ?rst guide plate 30 operate together With the second 
guide plate 50 to sandWich the drive plate 10 and the 
intermediate plate 70, and is shaped so as to extend folloW 
ing the surfaces of the drive plate 10 and the intermediate 
plate 70. 
As for the inner guide portions 33, the outer guide 

portions 35, the inner tabs 39, the outer tabs 37, etc., the 
portions of each kind may be arranged in the circumferential 
direction in a substantially rotational symmetric fashion as 
indicated in FIG. 2, and the number of portions of each kind 
may be, for example, three. 

The second guide plate 50, being integral With the ?rst 
guide plate 30, functions as a driven member together. The 
second guide plate 50 performs substantially the same 
functions as the ?rst guide plate 30, and has substantially the 
same construction as the ?rst guide plate 30, except for the 
direct coupling portion 32. Portions of the second guide 
plate 50 corresponding to the stopper portions 39a, 39b and 
the outer edges 39s of the ?rst guide plate 30 are slightly 
smaller than those of the ?rst guide plate 30. A radial 
direction positioning function portion B and a stopper func 
tion portion C (described beloW) are concentratedly pro 
vided only in the ?rst guide plate 30. 

Although in this embodiment, the radial-direction posi 
tioning function portion B and the stopper function portion 
C are concentratedly provided in the ?rst guide plate 30, one 
or both of the radial-direction positioning function portion B 
and the stopper portion C may be provided in the second 
guide plate 50. 

Furthermore in the embodiment, the ?rst and second 
guide plates 30, 50 for guiding the springs are provided as 
driven-side rotating members. HoWever, these plates may be 
provided as driving-side rotating members and the drive 
plate 1 may be provided as a driven-side rotating member, 
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8 
so that the driven-side rotating member is sandWiched 
betWeen the driving-side rotating members. 

Operation of an embodiment of the damper device of the 
lock-up clutch of the invention constructed as described 
above Will be described. 

In the damper device of the invention, the drive plate 10 
is associated With the ?rst and second guide plates (output 
members) 30, 50 elastically in the rotational directions via 
the protruded portions 20 of the drive plate 10, the inner 
springs 11, and the fan-shaped engagement lugs 74 of the 
intermediate plate 70 provided betWeen the inner springs 11. 
Therefore, the drive plate 10 is turned together With the 
housing member 107 during the locked-up state. The ?rst 
and second guide plates 30, 50 are integrally ?xed via 
?xation portions, and sandWich therebetWeen the drive plate 
10 and the intermediate plate 70. At the inner guide portions 
33, the ?rst and second guide plates 30, 50 hold the inner 
springs 11 forming elastic members, via the intermediate 
plate 70, and guide the course of expansion and contraction 
of the springs 11. Similarly, at the outer guide portions 35, 
the ?rst and second guide plates 30, 50 guide the course of 
expansion and contraction of the outer springs 15, that is, 
elastic members embedded in the drive plate 10. A radially 
inWard portion of the ?rst guide plate 30 is ?xed to the 
turbine hub 109, that is, an output member, and rotates 
together With the input shaft 120 of the speed change device. 
In the damper device of the lock-up clutch, as the lock-up 
piston 105 is moved leftWard in FIG. 4 in the direction of the 
axis so that the friction plate 101 contacts the inner surface 
of the housing member 107 of the torque converter 100, a 
directly-coupled state is established in Which rotation of the 
engine (not shown) is directly transferred via the lock-up 
clutch. At this moment, impact-causing torque ?uctuations 
are transferred from the lock-up piston 105 to the turbine 
hub 109. HoWever, the damper device 1 of the invention 
absorbs the torque ?uctuations as described beloW. 

With reference to FIGS. 1A, 1B and 4, the torque trans 
ferred by the lock-up piston 105 is transferred, via the 
friction plate 101, to the drive plate 10 that is integrated With 
the friction plate 101 in the rotating direction, and is 
transferred from the drive plate 10 to the intermediate plate 
70 via the inner springs 11. The rotation is further transferred 
to the guide plates 30, 50 that are integral via adjacent inner 
springs 11. If a greater torsional torque occurs, the outer 
springs 15 operate as Well, and cooperate together With the 
inner springs 11 so as to absorb torque ?uctuations. 

With reference to FIGS. 1A and 1B, for example, if the 
drive plate 10 is turned clockwise, each inner spring-contact 
surface 19a of the drive plate 10 pushes an end of the 
adjacent one of inner springs 11, and the opposite end 
thereof pushes the contact surface 74b of the adjacent one of 
the engagement lugs 74 of the intermediate plate 70. The 
contact surface 74b of each engagement lug 74 of the 
intermediate plate 70 pushes an end of the adjacent inner 
spring 11, and the opposite end thereof pushes the ends 33b 
of the adjacent guide portions 33 of the guide plates 30, 50. 
In this manner, torque is transferred from the drive plate 10 
to the ?rst and second guide plates 30, 50 via the inner 
springs 11. If the drive plate 10 is further turned clockWise, 
each outer spring 15 embedded in the drive plate 10 contacts 
the end 35b of the adjacent one of the outer guide portions 
35. Therefore, torque is transferred via the inner springs 11 
and the outer springs 15. If the drive plate 10 is still further, 
turned clockWise, the stoppers 17a of the drive plate 10 
contact the stoppers 39a of the ?rst guide plate 30. Thus, 
deformation of the springs exceeding a predetermined 
amount is restricted to protect the springs. 
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According to the damper device 1, torque is transferred 
via the damper springs as described above. Therefore, ?uc 
tuations in torque input to the driving-side rotating member 
are not directly transferred to the input shaft of the speed 
change device, so that occurrence of vibrations, noises, etc., 
will be substantially prevented. 

It is to be noted herein that in the damper device of the 
lock-up clutch, the driving-side members and the driven 
side members are elastically associated via elastic members 
so that the members cooperate to absorb torque ?uctuations 
occurring on the driving side. Therefore, the positioning of 
the component members and the shafts is important. 

Therefore, examples of the structural functions required 
of the damper device include main functions for realiZing 
predetermined torsional characteristics, and further include: 
(1) a function of positioning a driving-side member and a 

driven-side member rotatable relatively to each other in 
terms of the position in the direction of the axis 

(2) a function of positioning a driving-side member and a 
driven-side member rotatable relatively to each other in 
terms of the position in radial directions 

(3) a stopper function of limiting the amount of compression 
of each damper spring to a predetermined amount and 
therefore protecting the springs 

(4) a function of ?xing members that guide the damper 
springs 
Next described will be realiZation of the foregoing struc 

tural functions in the damper device of the invention con 
structed as described above. 

The function of positioning in the direction of the axis is 
realiZed by an axial positioning function portion A (see FIG. 
1A) that prevents (restricts) displacement between the drive 
plate 10 and the ?rst and second guide plates 30, 50 in the 
direction of the axis due to an arrangement as shown in FIG. 
1B in which the bent portion 10e and its adjacent portion of 
the drive plate 10 are sandwiched by the bent portions 30e, 
50e of the ?rst and second guide plates 30, 50, which follow 
the shape of the bent portion 10e. 

The function of positioning in radial directions is realiZed 
by a radial positioning function portion B that prevents 
(restricts) displacement between the drive plate 10 and the 
?rst and second guide plates 30, 50 in radial directions due 
to an arrangement as shown in FIGS. 1A and 1B in which 
the inner peripheral surfaces 41 of the drive plate 10 
positioned by the axial positioning function portion A is 
accompanied by the outer edge portions 39s of the inner tabs 
39 of the ?rst guide plate 30 whose diameter is substantially 
equal to the diameter of the inner peripheral surfaces 41. 

The ?rst guide plate 30, which includes the inner tabs 39 
forming the radial positioning function portion B, can be 
shaped by a stamping press process, whereby dimensional 
accuracy will be improved in comparison with a conven 
tional bending process. 

Furthermore, of the ?rst and second guide plates 30, 50, 
the ?rst guide plate 30 connected to the input shaft 120 of the 
speed change device is solely assigned with the radial 
positioning function as indicated in FIG. 1B, so as to reduce 
the burden imposed on the ?xation portions 39], 59f of the 
two guide plates. Furthermore, this will also curb the reduc 
tion in positioning accuracy caused by dimensional devia 
tion of the ?rst and second guide plates 30, 50. 

The axial positioning function portion A and the radial 
positioning function portion B are located at substantially 
equal distances (approximately equal distances) from a 
common rotation axis 80, and are deviated in position from 
each other in the direction of rotation about the rotation axis. 
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Furthermore, the axial positioning function portion A and 
the radial positioning function portion B are disposed sub 
stantially equidistantly (at approximately equal intervals) 
along a circumference that is inward of the outermost 
circumference, and are alternately arranged in a rotationally 
symmetric fashion. 

In the damper device constructed as described above, the 
radial-direction support portions and the axial-direction sup 
port portions are arranged along circumferences that are 
substantially equidistant from the rotation axis, that is, are 
deviated in position from each other in the rotating direction 
of the rotation axis and are not aligned in radial directions. 
This construction allows a further siZe reduction of the 
damper device in radial directions than the conventional 
construction. Therefore, in view of ease of installation in 
vehicles, a damper device that is compact in radial directions 
and is suitable for devices, for example, a belt-type CVT, 
whose siZe reductions particularly in radial directions are 
demanded can be provided. 

Furthermore, since the radial-direction support portions 
and the axial-direction support portions are spaced substan 
tially uniformly and are alternately arranged on a radially 
inward side, the individual member portions contribute to 
the realiZation of the positioning function in a good balance, 
and a further siZe reduction in radial directions can be 
achieved. 
The stopper function is realiZed by the drive plate 10 and 

the ?rst guide plate 30 having the stopper portions 17a, 17b, 
39a, 39b that form a stopper function portion C that contacts 
the ?rst guide plate 30 to prevent compressions of the 
springs greater than a predetermined amount of compression 
when the drive plate 10 is turned clockwise or counterclock 
wise by a predetermined twist angle. 

In reality, during a driving state where power from the 
engine is transferred so as to drive wheels of the vehicle, the 
drive plate 10 is turned counterclockwise, so that the stopper 
portions 17b and the stopper portions 39b contact each other 
to function as the stopper function portion C. Conversely, 
during a driven state (normally, during deceleration of the 
vehicle) where the engine is driven by the wheels, the ?rst 
and second guide plates 30, 50 are turned counterclockwise, 
so that the stopper portions 17a and the stopper portions 3911 
contact each other to function as the stopper function portion 
C. 

In FIG. 1A, the stopper function portion C is shown in a 
partially cut-away plan view. Although this cut-away view 
does not provide a thorough illustration, the stopper function 
portion C is formed by the contact surfaces 39a of the ?rst 
guide plate 30 and the contact surfaces 17b of the drive plate 
10 and by the contact surfaces 39b of the ?rst guide plate 30 
and the contact surfaces 17a of the drive plate 10 
Of the ?rst and second guide plates 30, 50, only the ?rst 

guide plate 30 connected to the input shaft 120 of the speed 
change device may be assigned with the stopper function, as 
in the case of the radial direction positioning function, so 
that the burden imposed on the ?xation portions 39], 59f can 
be reduced. 

If one of the rotating members is formed by a plurality of 
members as in the foregoing embodiment, functions for 
?xation between members are needed. That is, a ?xation 
function portion D for the ?rst and second guide plates 30, 
50 for guiding the springs 11, 15 is realiZed by the ?xation 
portions 39], 59f through the use of the inner tabs 39 and the 
rivets 43. 

In the damper device of the invention constructed as 
described above, all the function portions required of the 
damper device can be disposed along circumferences that 
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are located at substantially equal distances (approximately 
equal distances) from the common rotation axis 80 as 
indicated in FIG. 1A. Furthermore, due to the formation of 
the radial support function portion by the outer edges 39s of 
the inner tabs 39 and the formation of the stopper function 
portion by the side edges 39a, 39b of the inner tabs 39 as 
Well as the formation of the ?xation function portion for the 
?rst and second guide plates 30, 50 through the use of the 
rivet fastening via the inner tabs 39, the aforementioned 
circumferential arrangement for siZe reductions in radial 
directions can easily be realiZed. 

Therefore, it becomes possible to realiZe a compact 
damper device that alloWs further siZe reductions in radial 
directions. Therefore, the siZe of a lock-up clutch device and 
the siZe of a torque converter incorporating the lock-up 
clutch device can also be reduced in radial directions. 

Furthermore, as shoWn in FIG. 3B, since an offset in the 
direction of the axis is provided betWeen a bottom surface of 
the outer tabs 37 that include the outer guide portions 35 
provided for guiding the outer springs and a bottom surface 
of the inner tabs 39 that perform the radial positioning 
function, a portion that alloWs the function of positioning the 
radial-direction support portions in radial directions can be 
subjected to a cutting process using a lathe. That is, the outer 
peripheries 39s of the inner tabs 39 can be cut via a lathe, so 
that the dimensional accuracy Will further improve and 
therefore the positioning accuracy Will improve. 

Next described Will be another embodiment of the damper 
device of the invention. 

FIGS. 5A and 5B shoW surfaces of contact of the damper 
springs With the intermediate plate and the drive plate. FIG. 
5A illustrates a state Where the intermediate plate and the 
drive plate are in contact With a ?rst spring. FIG. 5B 
illustrates a state Where the drive plate has been turned in the 
direction indicated by an arroW 60 from the position indi 
cated in FIG. 5A so that the intermediate plate and the drive 
plate contact a second spring. 

In this embodiment, second springs are provided instead 
of the outer springs provided in the foregoing embodiment, 
and other component elements are substantially the same as 
those of the foregoing embodiment. Therefore, detailed 
description of the embodiment shoWn in FIGS. 5A and 5B 
Will be omitted. 

In the embodiment shoWn in FIGS. 5A and 5B, coil 
springs 61 as ?rst springs are disposed betWeen a drive plate 
62 and an intermediate plate 67. In each spring 61, a coil 
spring 65 having a smaller diameter and a shorter length is 
disposed coaxially as a second spring. The intermediate 
plate 67 and the drive plate 62 have contact surfaces 67a, 
6211 that contact the ?rst springs 61 and contact surfaces 67b, 
62b that contact the second springs 65 so that the ?rst 
springs 61 and the second springs 65 are uniformly com 
pressed in accordance With the relative angle betWeen the 
drive plate 62 and the intermediate plate 67. The angle 0t 
betWeen the contact surfaces 67a, 62a and the contact 
surfaces 67b, 62b on a plane (the sheet of draWing of FIG. 
5) perpendicular to the rotation axis 80 is open toWard the 
rotation axis 80, and is greater than a predetermined angle 
(e. g., 0°). It is preferable that the angle 0t betWeen the contact 
surface 67a, 62a and the contact surface 67b, 62b be smaller 
than a second predetermined angle (e.g., 90°). 

In the damper device constructed as described above, the 
?rst springs 61 substantially perpendicularly contact the 
contact surfaces 67a of the intermediate plate 67 and the 
contact surfaces 62a of the drive plate 62. If the drive plate 
62 is then turned, for example, in the direction of the arroW 
60, the second springs 65 come into contact With the contact 
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surfaces 67b of the intermediate plate 67 and the contact 
surfaces 62b of the drive plate 62 at a predetermined tWist 
angle. In this case, it is preferable that the second springs 65 
perpendicularly contact the contact surfaces 67b, 62b and 
that the ?rst springs 61 contact the contact surfaces 67a, 6211 
Without a skeWed contact. 

That is, at a predetermined tWist angle, the angle betWeen 
the contact surfaces 67a, 62a and the contact surfaces 67b, 
62b is an appropriate angle, so that uniform compression is 
accomplished Without skeWed contacts of the contact sur 
faces. Therefore, the springs can be operated in a stable state. 
Hence, the hysteresis in spring characteristics can be 
reduced and the durability of the springs can be improved. 

Although in the embodiment, the springs 61, 65 are 
disposed betWeen the intermediate plate 67 and the drive 
plate 62, it is also possible to adopt a construction in Which 
the intermediate plate 67 is omitted and the springs 61, 65 
are disposed betWeen the drive plate 62 and a guide plate 
(not shoWn) as in the ?rst embodiment. 

Next, an embodiment of the lock-up clutch device incor 
porating the damper device of the invention Will be 
described With reference to FIG. 4. 
The lock-up clutch of this embodiment is formed by the 

damper device 1, pistons 105, a drum member 113 having 
friction plates 101 on both sides, etc. The drum member 113, 
that is, a support member that has, on both sides thereof, 
friction plates 101 each of Which has a friction surface, is 
?tted into recesses 13 formed along an outer periphery of the 
drive plate 10, that is, an input-side rotating member of the 
damper device 1. It is preferable that the drum member 113 
be connected to the drive plate 10 by, for example, spline 
?tting, so that the drum member 113 can be moved in the 
direction of the axis. 

Thus, the connection of the friction plate to the damper 
device of the invention via the drum member alloWs real 
iZation of a lock-up clutch in a simple construction. 

That is, by ?tting the drum member 113 having the 
friction plates 101 to the drive plate 10, it becomes possible 
to position the friction plates 101 in radial directions in a 
simple manner. Therefore, transient unstableness of trans 
ferred torque during the lockup can be prevented. Further 
more, it becomes possible to prevent, for example, unstable 
ness of transferred torque and overload on component 
members that Would otherWise occur due to a tilt of the 
friction plates 101 When the friction plate 101 is pushed in 
the direction of the axis by the piston 105. 

Furthermore, since the drive plate 10 is positioned in 
radial directions as described above, the friction plate 101 
can also be positioned in radial directions in a similar 
manner. 

That is, by ?tting the drum member 113 having the 
friction plates 101 to the drive plate 10, it becomes possible 
to position the friction plates 101 in radial directions in a 
simple manner. Therefore, transient unstableness of trans 
ferred torque during the lockup can be prevented. Further 
more, it becomes possible to prevent, for example, unstable 
ness of transferred torque and overload on component 
members that Would otherWise occur due to a tilt of the 
friction plates 101 When the friction plate 101 is pushed in 
the direction of the axis by the piston 105. 

Combining this construction With the above-described 
damper Will realiZe a lock-up clutch device that is reduced 
in siZe in radial directions and that is particularly suitable for 
a torque converter. 

In still another embodiment as shoWn in FIG. 6, the 
friction plates 101 or the drum member 113, that is, a support 
member, are provided With Wavy surfaces that are protruded 
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and receded in the direction of the axis of the rotation axis 
80 as shoWn in FIG. 6. Wavy protrusions and recesses are 
contiguous in circumferential directions, and are formed 
substantially uniformly (similar patterns are also possible) in 
radial directions. Thus, the friction surfaces extend in a Wavy 
fashion in circumferential directions. 

Generally, in lock-up clutches that are operated based on 
pressure difference caused by the How of hydraulic oil by the 
outer periphery of the piston 105, the friction surfaces of the 
friction plates 101 serve to seal so as to maintain the pressure 
difference across the friction plates during the lockup. 

Hence, the provision of a Wavy friction surface as 
described above for the friction surface 101 achieves uni 
form ?oWs of hydraulic oil passing by the outer periphery of 
the friction surface of the friction plate 101 during lockup 
release, and therefore substantially prevents occurrence of a 
great dragging torque caused by the friction plate 101 being 
pressed against the piston 105 of the housing member 107. 
As is apparent from the foregoing description, the inven 

tion alloWs siZe reductions of a damper device in radial 
directions. Furthermore, the lock-up clutch device incorpo 
rating this damper device can also be reduced in siZe in 
radial directions. 
What is claimed is: 
1. A damper device comprising: 
a ?rst rotating member having a rotation axis and being 

rotatable; 
a second rotating member rotatable about the rotation axis 

relative to the ?rst rotating member via an elastic 
member, Wherein the ?rst and second rotating members 
include a driving-side rotating member and a driven 
side rotating member, and Wherein the driven-side 
rotating member is formed by at least tWo members that 
guide the elastic member and sandWich the driving-side 
rotating member; 

an axial-direction support portion that supports the ?rst 
rotating member and the second rotating member in a 
direction of the rotation axis With respect to each other; 
and 

a radial-direction support portion that is disposed on a 
circumference, Whose distance from the rotation axis is 
substantially equal to a distance of the axial-direction 
support portion from the rotation axis, and that supports 
the ?rst rotating member and the second rotating mem 
ber in a radial direction With respect to each other, 

Wherein the axial-direction support portion and the radial 
direction support portion are alternately disposed about 
a circumference of the clutch and are disposed respec 
tively at substantially equal intervals, 

Wherein each one of the at least tWo members of the 
driven-side rotating member has a ?rst tab and a second 
tab that is provided inWardly of an outermost periphery 
of the ?rst tab, and a portion of the ?rst tab Which 
sandWiches the driving-side rotating member includes 
the axial-direction support portion, and the second tab 
includes the radial-direction support portion. 

2. The damper device according to claim 1, Wherein the 
axial-direction support portion and the radial-direction sup 
port portion are alternately disposed and are disposed 
respectively at substantially equal intervals on the circum 
ference that is located inWard of an outermost periphery of 
the ?rst rotating member. 

3. The damper device according to claim 1, Wherein the 
?rst rotating member and the second rotating member 
respectively have stopper portions that contact each other at 
a predetermined relative angle, and the stopper portions are 
disposed on a circumference Whose distance from the rota 
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tion axis is substantially equal to the distances of the 
axial-direction support portion and the radial-direction sup 
port portion from the rotation axis. 

4. The damper device according to claim 1, 
Wherein a ?xation portion that ?xes the at least tWo 
members to one another is disposed on a circumference 
Whose distance from the rotation axis is substantially 
equal to the distances of the axial-direction support 
portion and the radial-direction support portion from 
the rotation axis. 

5. The damper device according to claim 1, Wherein the 
axial-direction support portion includes a ?rst bent portion 
and a second bent portion Which are formed in the at least 
tWo members, respectively, Which form the driven-side 
rotating member; and the at least tWo members of the 
driven-side rotating member and the driving-side rotating 
member are disposed so that the ?rst and second bent 
portions sandWich the a third bent portion formed in the 
driving-side rotating member. 

6. The damper device according to claim 1, Wherein the 
radial-direction support portion includes an outer edge of the 
driven-side rotating member; 

the driving-side rotating member has an annular member; 
and 

the driving-side rotating member is disposed so that an 
inner peripheral surface of the annular member and the 
outer edge of the driven-side rotating member face one 
another in close proximity. 

7. The damper device according to claim 4, Wherein a 
portion of the ?rst tab Which sandWiches the driving-side 
rotating member further includes a stopper portion and the 
?xation portion. 

8. The damper device according to claim 7, Wherein the 
?rst tab and the second tab are positioned offset from each 
other in the direction of the rotation axis. 

9. The damper according to claim 1, Wherein 
the elastic member is formed by a plurality of ?rst springs 

Which are disposed at approximately equal intervals in 
a circumferential direction about the rotation axis, and 
a plurality of second springs Which are disposed at an 
outer side radially from the ?rst springs and at approxi 
mately equal intervals in a circumferential direction 
about the rotation axis; 

the driving-side rotating member is provided With a 
contact surface Which contacts one end of the ?rst 
spring, and the driven-side rotating member is provided 
With a contact surface Which contacts the other end of 
the ?rst spring; and 

the driving-side rotating member holds the second spring, 
the driven-side rotating member has a contact surface 
Which contacts the second spring at a predetermined 
relative angle. 

10. The damper device according to claim 1, Wherein the 
axial-direction support portion and the radial-direction sup 
port portion are positioned offset from each other in the 
direction of the rotation axis. 

11. The damper device according to claim 1, 
Wherein the elastic member includes a ?rst spring, and a 

second spring that is disposed Within the ?rst spring 
and that has a shorter length and a smaller diameter 
than the ?rst spring, and 

Wherein one of the ?rst rotating member and the second 
rotating member has a ?rst contact surface that contacts 
the ?rst spring, and the one of the ?rst rotating member 
and the second rotating member has a second contact 
surface that contacts the second spring, and 
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wherein the ?rst contact surface and the second contact 
surface are formed to have a predetermined angle on a 
plane that is perpendicular to the rotation axis. 

12. The damper device according to claim 11, Wherein the 
?rst and second springs are disposed so that a axis of each 
of the ?rst and second springs extends toWard the rotation 
axis. 

13. A damper device comprising: 
a ?rst rotating member having a rotation axis and being 

rotatable; 
a second rotating member rotatable about the rotation axis 

relatively to the ?rst rotating member via an elastic 
member; 

an axial-direction support portion that supports the ?rst 
rotating member and the second rotating member in a 
direction of the rotation axis With respect to each other; 
and 

a radial-direction support portion that is deviated in 
position from the axial-direction support portion about 
a circumference of the clutch in a direction of rotation 
about the rotation axis and that supports the ?rst 
rotating member and the second rotating member in a 
radial direction With respect to each other, 

Wherein the ?rst and second rotating members include a 
driving-side rotating member and a driven-side rotating 
member, Wherein the driven-side rotating member is 
formed by at least tWo members that sandWich the 
driving-side rotating member, and Wherein each one of 
the at least tWo members of the driven-side rotating 
member has a ?rst tab and a second tab that is provided 
inWardly of an outermost periphery of the ?rst tab, and 
a portion of the ?rst tab Which sandWiches the driving 
side rotating member includes the axial-direction sup 
port portion, and the second tab includes the radial 
direction support portion. 

14. The damper device according to claim 13, Wherein the 
?rst rotating member and the second rotating member 
respectively have stopper portions that contact each other at 
a predetermined relative angle, and the stopper portions are 
disposed on a circumference Whose distance from the rota 
tion axis is substantially equal to the distances of the 
axial-direction support portion and the radial-direction sup 
port portion from the rotation axis. 

15. The damper device according to claim 13, 
Wherein a ?xation portion that ?xes the at least tWo 
members to one another is disposed on a circumference 
Whose distance from the rotation axis is substantially 
equal to the distances of the axial-direction support 
portion and the radial-direction support portion from 
the rotation axis. 

16. The damper device according to claim 13, Wherein the 
axial-direction support portion includes a ?rst bent portion 
and a second bent portion Which are formed in the at least 
tWo members, respectively, Which form the driven-side 
rotating member; and the at least tWo members of the 
driven-side rotating member and the driving-side rotating 
member are disposed so that the ?rst and second bent 
portions sandWich the a third bent portion formed in the 
driving-side rotating member. 

17. The damper device according to claim 13, Wherein the 
radial-direction support portion includes an outer edge of the 
driven-side rotating member; 

the driving-side rotating member has an annular member; 
and 
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the driving-side rotating member is disposed so that an 

inner peripheral surface of the annular member and the 
outer edge of the driven-side rotating member face one 
another in close proximity. 

18. The damper device according to claim 15, Wherein 
a portion of the ?rst tab Which sandWiches the driving 

side rotating member further includes stopper portions 
that contact each other at a predetermined relative angle 
and the ?xation portion. 

19. The damper device according to claim 18, Wherein the 
?rst tab and the second tab are positioned offset from each 
other in the direction of the rotation axis. 

20. The damper according to claim 13, Wherein 
the elastic member is formed by a plurality of ?rst springs 

Which are disposed at approximately equal intervals in 
a circumferential direction about the rotation axis, and 
a plurality of second springs Which are disposed at an 
outer side radially from the ?rst springs and at approxi 
mately equal intervals in a circumferential direction 
about the rotation axis; 

the driving-side rotating member is provided With a 
contact surface Which contacts one end of the ?rst 
spring, and the driven-side rotating member is provided 
With a contact surface Which contacts the other end of 
the ?rst spring; and 

the driving-side rotating member holds the second spring, 
the driven-side rotating member has a contact surface 
Which contacts the second spring at a predetermined 
relative angle. 

21. The damper device according to claim 13, Wherein the 
axial-direction support portion and the radial-direction sup 
port portion are positioned offset from each other in the 
direction of the rotation axis. 

22. The damper device according to claim 13, 
Wherein the elastic member includes a ?rst spring, and a 

second spring that is disposed Within the ?rst spring 
and that has a shorter length and a smaller diameter 
than the ?rst spring, and 

Wherein one of the ?rst rotating member and the second 
rotating member has a ?rst contact surface that contacts 
the ?rst spring, and the one of the ?rst rotating member 
and the second rotating member has a second contact 
surface that contacts the second spring, and 

Wherein the ?rst contact surface and the second contact 
surface are formed to have a predetermined angle on a 
plane that is perpendicular to the rotation axis. 

23. A lock-up clutch device of a torque converter, com 
prising a damper device comprising a ?rst rotating member 
having a rotation axis and being rotatable; 

a second rotating member rotatable about the rotation axis 
relative to the ?rst rotating member via an elastic 
member; 

an axial-direction support portion that supports the ?rst 
rotating member and the second rotating member in a 
direction of the rotation axis With respect to each other; 
and 

a radial-direction support portion that is disposed on a 
circumference, Whose distance from the rotation axis is 
substantially equal to distance of the axial-direction 
support portion from the rotation axis, and that supports 
the ?rst rotating member and the second rotating mem 
ber in a radial direction With respect to each other, 

Wherein the axial-direction support portion and the radial 
direction support portion are alternately disposed about 
a circumference of the clutch and are disposed respec 
tively at substantially equal intervals, 



US 7,267,211 B2 
17 

wherein the ?rst and second rotating members include a 
driving-side rotating member and a driven-side rotating 
member, wherein the driven-side rotating member is 
formed by at least two members that sandwich the 
driving-side rotating member, and wherein each one of 
the at least two members of the driven-side rotating 
member has a ?rst tab and a second tab that is provided 
inwardly of an outermost periphery of the ?rst tab, and 
a portion of the ?rst tab which sandwiches the driving 
side rotating member includes the axial-direction sup 
port portion, and the second tab includes the radial 
direction support portion. 

24. The lock-up clutch device according to claim 23, 
further comprising a piston that is disposed concentrically 
with the damper device and is movable in the direction of the 
rotation axis, 

wherein a driving-side rotating member of the damper 
device is provided with a support portion that has, on 
two surfaces thereof, friction members, and the friction 
members are disposed between the piston and a hous 
ing of the torque converter. 

25. The lock-up clutch device according to claim 23, 
wherein at least a friction surface of the friction members 
undulates in a circumferential direction. 

26. A lock-up clutch device of a torque converter, com 
prising a damper device comprising a ?rst rotating member 
having a rotation axis and being rotatable; 

a second rotating member rotatable about the rotation axis 
relatively to the ?rst rotating member via an elastic 
member; 

an axial-direction support portion that supports the ?rst 
rotating member and the second rotating member in a 
direction of the rotation axis with respect to each other; 
and 

a radial-direction support portion that is deviated in 
position from the axial-direction support portion in a 
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direction of rotation about the rotation axis and that 
supports the ?rst rotating member and the second 
rotating member in a radial direction with respect to 
each other, 

wherein the axial-direction support portion and the radial 
direction support portion are alternately disposed about 
a circumference of the clutch and are disposed respec 
tively at substantially equal intervals, 

wherein the ?rst and second rotating members include a 
driving-side rotating member and a driven-side rotating 
member, wherein the driven-side rotating member is 
formed by at least two members that sandwich the 
driving-side rotating member, and wherein each one of 
the at least two members of the driven-side rotating 
member has a ?rst tab and a second tab that is provided 
inwardly of an outermost periphery of the ?rst tab, and 
a portion of the ?rst tab which sandwiches the driving 
side rotating member includes the axial-direction sup 
port portion, and the second tab includes the radial 
direction support portion. 

27. The lock-up clutch device according to claim 26, 
further comprising a piston that is disposed concentrically 
with the damper device and is movable in the direction of the 
rotation axis, 

wherein a driving-side rotating member of the damper 
device is provided with a support portion that has, on 
two surfaces thereof, friction members, and the friction 
members are disposed between the piston and a hous 
ing of the torque converter. 

28. The lock-up clutch device according to claim 26, 
wherein at least a friction surface of the friction members 
undulates in a circumferential direction. 


